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Vi tao bién di dudng Schizochytrium mangrovei PQ6 la loai/chiing dic hiiu cia Viét Nam dudc phan
lap tai huyén dao Phu Qudc, tinh Kién Giang. Loai vi to nay c6 tiém ning ing dung rat 16n dé
téng hop axit béo khong bao hoa da ndi doi (Polyunsaturated Fatty Acids-PUFAs), dic biét 1a axit
docosahexaenoic (DHA; C226 n-3). Nham muc dich xay dung va chu giai hé gen, ti dé tim ra nhiing
con dudng trao déi chat c6 lién quan dén qua trinh tdng hgp axit béo va DHA, dé tai da tién hanh
giai trinh tu, 13p rap de novo va chu giai hé gen loai vi tAo Schizochytrium mangrovei PQ6. SU dung
thiét bi doc trinh tu thé hé méi lllumina Miseq dé giai trinh ty ADN hé gen cUa loai vi tdo bién nay thu
dudc 54200442 doan trinh tu ngan (reads). Trinh ty thé dugc tién x( ly réi dem lap rap de novo va thu
dugc hé gen c6 kich thuéc khodng 59,26 Mb vGi 2601 doan trinh ty dai contigs vGi N50 l1a 59034 bp.
Sau khi dy doan gen, da thu dugc 4128 md hinh gen, trong dé6 c6 3970 gen c6 su tuong dong trén
co sé dii lieu NR (non-reduntdant) va 2383 gen dudgc chu gidi chiic nang trén cd sé dii liéu GO (Gene
Othology). Trong s& 16 gen lién quan dén qua trinh téng hop axit béo tim dudc, da phat hién cé 4 gen
lién quan dén qua trinh sinh tdng hgp PUFAs. Cac két qua thu dudc néu trén méi chi 1a nhiing théng
tin ban dau vé hé gen S. mangrovei PQ6 nhung c6 y nghia quan trong cho cac nghién ctu tiép theo,
dac biét lién quan dén qua trinh tdng hop PUFAs va DHA.

T khéa: DHA, gidi trinh tu thé hé mdi, lap rap de novo, PUFAs, Schizochytrium mangrovei PQ6, vi
tdo bién dj duéng.

Chi s6 phéan loai 1.6

Pat van de sinh khdi Schizochytrium con duge Gmg dung trong

Schizochytrium mangrovei PQ6 duge phan lap & san xuat thuc pham va thyc pham chtrc ndng cho con

huyén ddo Phi Quéc, tinh Kién Giang nam 2006-2008 1801 va dong vat nuoi. Nhiu nghién ctru da chi ra
[1]. Pay 1a ching vi tao di dudng dac hitu cta Viét rang, bo sung ham lugng DHA duogc chiét xuat tur tado
Nam thudc chi Schizochytrium, 1la mot trong nhiing vao trong thyc pham nhu trung, thit ga, slra s¢ gilp
ngudn san xuét DHA tiém ning [2], v6i ham lugng lam giam nguy co mac mot sé bénh lién quan dén tim
lipit tdng s6 c6 thé dat dén 70% so véi sinh khéi kho ‘lnl"?‘Ch 13 ngudi khi S\‘/‘_fm;g Ca‘éfh‘-f,c p}{amgneu}tlr,‘fn [10,
t& bao [3]. Sinh khéi Schizochytrium dugc si dung véi 111~ Hien nay, o Vigt Nam da c6 mot s6 nghién ciu
nhidu muc dich khac nhau nhu: bé sung vao thirc an vé dac diém sinh hoc, sinh }}oa; ,tach chiét cac axit béo
giup tang ham lugng DHA ¢ tom va luan | trung [4, 5]; PUFAs; biodiessel va mot so chat co hoat tinh sinh hoc
thay thé dau ca glup tang kha nang mién dich, chat tir sinh khoi chung PQ6 duoc cong b6 [12-15].

luong thuong pham va trong luong cua ca hdi [6-8]. Ngay nay, voi cong nghé giai trinh ty méi (Next
Ngoai ra, sinh khdi cia loai tao nay ciing con dugec generation sequencing - NGS) dugc phat trién manh
st dung nhu 12 mot chét kich thich sinh san nhan tao mé, cho phép doc trinh tu toan bo hé gen véi do bao
cho hai sam nhiét d6i Holothuria scabra [9]. Hon nira, phu rat cao, giup tiét kiém dang ké chi phi va thoi gian
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GENOME ASSEMBLY
AND ANNOTATION OF THE
HETEROTROPHIC MICROALGA
SCHIZOCHYTRIUM MANGROVEI
PQ6 IN VIET NAM

Summary

Heterotrophic marine microalga
Schizochytrium mangrovei PQ6 is an endemic
strain of Vietham which is isolated in Phu Quoc
island, Kien Giang Province, Viet Nam. This
species has a great potential of applications
to synthesise polyunsaturated fatty acids
(PUFASs), especially docosahexaenoic
acid (DHA; C226 n-3). This study aims at
constructing and annotating the genome,
and then finding unsaturated fatty acid
biosynthesis pathways. The whole DNA of
S. mangrovei PQ6 has been sequenced by
lllumina Miseq® to obtain 54200442 reads.
After preprocessing and de novo assembly,
the authors have obtained a draft genome of S.
mangrovei PQ6 containing 2601 contigs with
the length arranging from 501 bp to 320542
bp (~59.26 Mb), and with N50 as 59034 bp
and the GC content of 45.19%. Applying gene
prediction methods, the authors have been
able to identify 4128 gene models. The results
have shown that 3970 genes and 2383 genes
have been functionally annotated on NCBI-
NR database and Gene Ontology database
respectively. Moreover, the authors have also
found 16 PUFA-related genes. These results is
only the initial information about S. mangrovei
PQ6 genome, but they are really improtant
for future studies, especially for the studies
relating to PUFA and DHA systhesis.

Keywords: de novo assembly, DHA,
heterotrophic marine microalga,
next generation sequencing, PUFAs,

Schizochytrium mangrovei PQ6.
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s0 voi cong ngh¢ giai trinh ty Sanger trude day. Chinh
dic diém quan trong nay di giup cho NGS tro thanh
mot cong cu khong thé thiéu trong cac nghién ctru vé
toan bg hé gen, hay phan tich h¢ gen phién ma cua mot
sinh vat nao do. Vi vay, chung t6i da tién hanh nghién
ctru ing dung cong nghé giai trinh ty thé hé moi dé
giai trinh tuy, 1ap rap va chii giai hé gen cua chiing vi tao
bién S. mangrovei PQ6 nham 1am sang té con dudng
sinh téng hop axit béo, dac biét la nhiing con duong
sinh tong hgp PUFAs ctia ching vi tao déc hitu nay.
D# liéu va phuwong phap nghién ciu

Dit liéu nghién ciru

Chung vi tiao bién di dudng Schizochytrium
mangrovei PQ6 dugc phéan lap tai dao Phu Qudc, tinh
Kién Giang (2006-2008), dugc luu gitr trong bd suu
tap gidng cua Phong Cong nghé tao, Vién Cong nghé
sinh hoc. Chung t6i sir dung dich vu doc trinh tu béng
may Ilumina Miseq® ctia Cong ty c¢b phan Vit tu khoa
hoc Biomedic (M¥).

Phuwong phap nghién ciru

Quy trinh nghién ctru dugc thuc hién theo cac budce
sau: danh gia va tién xu 1y dit liéu; 1ap rap de novo; du
doan va ch giai chuc nang gen.

Pdnh gid va tién xir Iy dir liéu: dit liu trinh ty thu
dugc tir thiét bi doc trinh ty thé hé méi dugc danh gia
va tién xtr Iy bang cach sang loc cac trinh tu ¢6 do dai
ngan (nho hon 101 bp), chat lwong thap (QC < 30) véi
phan mém FastQC' va Trimmomatic [16].

Ldp rdp de novo va danh gia chat lwong ldp rdp:
cac trinh ty di duoc xur 1y duoc dua vao lap rap de
novo dé thu dugc cac doan trinh tu dai lién tuc goi la
contigs bang cac phan mém Velvet [17] va Edena [18],
v6i cac tham sé di duogc tdi wu. Chat luong lap rap
dugc danh gia dua trén cac thong sb nhu: kich thude
hé gen, N50 va hiéu suat lip rap bang phan mém Quast
[19] va Bowtie2 [20]. Cac két qua lap rap duoc hop
nhat lai v6i nhau theo nguyén tic giit lai cac contigs c6
d6 twong dong cao bang phin mém MIX [21].

Du doan va chu giai chirc nang gen: tap cac contigs
thu duoc tir qua trinh 13p rap s& duoc dua vao dy doan
gen dua trén hai phuong phéap: c6 can ctr (evidence
based) va ab-initio. Pbi v6i phuong phap evidence
based, dir li¢u trinh ty protein cua cac loai tuong tu
(bang 1) dugc sir dung trong qué trinh du doan mo

'http://www.bioinformatics.babraham.ac.uk/projects/fastqc/



hinh gen. Cac phan mém duoc sir dung 14 Exonerate
[22] va Blast [23]. Trong khi d6, phuong phéap ab-
initio st dung cidc mo hinh gen dd biét cua cac loai
dé dy doan mo hinh gen cua vi tao bién di dudng
Schizochytrium mangrovei PQ6. Cac phan mém duoc
su dung 1a Augustus [24] va SNAP [25]. Cac tap mo
hinh gen dugc dy doan s& dugc hop nhit bang phan
mém Maker [26].

Bang 1: théng tin vé cdc loai da dugc sir dung trong qud trinh
duw doan gen

Loai S6 lwong t.rinh tw Neubn
proteins

Chlamydomonas reinhardtii 16709 IGI*
Aureococcus anophagefferens 11501 IGI*
Ectocarpus siliculosus 16753 NCBI®
Hyaloperonospora arabidopsidis 14321 VBI®
Phaeodactylum tricornutum 10025 IGI
Phytophthora infestans 18140 BROAD!
Phytophthora ramorum 15743 IGI*
Phytophthora sojae 26584 IGI*
Pythium ultimum 15322 MSU®
Thalassiosira pseudonana 11390 IGI*

a) http://'www.jgi.doe.gov; b)http://www.ncbi.nlm.nih.gov/;
¢) http://vmd.vbi.vt.edu/; d) http://www.broadinstitute.org/;
e) http://pythium.plantbiology.msu.edu/

Tap gen sau khi hop nhét duoc chi giai bang cach
so sanh 1én co s¢ dir licu NR (non-redundant) trén
NCBI (National center for biotechnology information)
bang phan mém Blast [23] véi evalue 1a 10°. Nhiing
gen co sy twong dong trén NR tiép tuc dugc chu giai
churc nang trén co s¢ dir liéu Gene Ontology [27] va
tim ra cac con duong sinh tong hop axit béo trén co
so dir licu KEGG [28] (Kyoto encyclopedia of genes
and genomes) bang viéc str dung phan mém Blast2GO
[29].

Két qua va thao luan

Ddnh gid va tién xir Iy div liéu

Str dung thiét bi doc trinh ty thé hé mai, ching toi
da thu duoc tong sb trinh tu tho 1a 54200442. Sau qua
trinh tién xur 1y, thu duge 51767972 (chiém 95,5%)
trinh tu c6 chét luong tot (QC > 30) ¢6 do dai 1a 101
bp (bang 2).
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Bdng 2: bang tong hop chat lwong dir liéu triede va sau khi tinh sach

S6 doan trinh tw | Dé dai (bp) %GC
Dit lidu tho 54200442 30-101 43
. 51767972
Sau tinh sach 101 43
(95,5%)

Ldp rdp de novo va ddnh gid chét lwong lip rdp

Khi st dung hai phan mém Velvet va Edena, hai tap
contigs dugc 1ap rap de novo c6 cac chi s6 kha tuong
ddng nhau nhu sau: kich thuéc hé gen lan lugt 1a 60,1
Mb va 60,9 Mb; N50 14 47528 bp va 35414 bp va hau
hét cac doan trinh ty déu duoc sir dung trong qua trinh
lap rap v6i hiéu suét tuong ting 14 97,48% va 99,25%
(bang 3).

Bang 3: két qua ldp rdp de novo hé gen chiing PO6

Cic chi sb Velvet Edena MIX
Kich thudc hé gen (mb) 60,1 60,9 59,29
S6 lwong contigs 7710 7181 2601
Contigs 16n nhét (bp) 193575 | 189386 | 320452
Contigs ngén nhét (bp) 121 151 501
S6 lwong contigs > 100 kb 67 28 101
S6 luong contigs > 20 kb 980 1050 912
S6 lwong contigs > 1 kb 2524 3399 2110
N50 47528 | 35,14 59034
Ty 16 G+ C (%) 45,19 45,10 45,19
Ty 1€ trinh ty anh xa ngugc lai (%) 97,48 99,25 99,00

Sau khi hop nhat cac két qua nghién ctru thu duoc
v6i hai phan mém néu trén, ching t6i thu duoc tap
contigs gdm 2601 contigs c6 do dai tir 501 bp dén
320452 bp; kich thude h¢ gen la 59,26 Mb; N50 la
59034 bp va hiéu suat lip rap 1a 99% (bang 3). Biéu
dién d6 dai contigs va mirc dd bao phu tuong ting véi
ting cotigs duoc thé hién o hinh 1. Két qua trén hinh
1 cho thay, hau hét cac contigs déu c6 do bao phu
(coverage) tir 80x trd 1én. Piéu nay ching to hé gen co
chat luong lip rap tét, d6 tin cay cao va du diéu kién
dé thue hién budc tiép theo - bude du doan va cha giai
churc nang gen.
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Hinh 1: biéu dé biéu dién do dai contigs va mirc do bao phu

twong urng voi tirng contigs
Két qua dw dodn va chu gidi chirc nang gen

Két qua du doan gen da thu duoc 4128 gen, trong
d6 ¢6 3970 gen twrong ddng vai it nhat mot trinh ty trén
co s& dir liéu NR, mirc do tuong dong tir 40-100%.
Chung t6i tiép tuc so sanh 3970 gen néu trén véi co so
dir liéu Gene Ontology [27] bang phan mém Blast2GO
[29]. Két qua thu duoc cho thiy, c6 2383 gen dugc
chu giai trén Gene Ontology [27] (hinh 2). Ngoai ra,
khi so sanh véi co s¢ dit lidu KEGG [28], ching t6i
da phat hién c6 16 gen ma hoa cho 12 enzyme tham
gia vao 20 giai doan khac nhau cta qua trinh sinh tong
hop axit béo, trong d6 c6 4 gen ma hda cho 4 enzym
(ec:4.2.1.17; ec:1.1.1.100; ec:1.3.1.38; ec:2.3.1.16)
lién quan tryc tiép dén qua trinh sinh tong hop PUFAs.

Két luan

Tur cac két qua nghién ctru dugc trinh bay ¢ trén,
chung t6i rat ra mot s6 két luan nhu sau:

Pé tai da 1ap rap thanh cong hé gen cua loai vi tio
bién di dudng Schizochytrium mangrovei PQ6 véi kich
thude hé gen khoang 59,26 Mb. Du doan duogc 4128
gen, trong d6 c6 3970 da duoc chu gidi trén co so dir
liéu NR cua NCBI va c6 2383 gen trong 3970 gen c6
lién quan dén it nhat mot thuat ngtr GO trén trén co s&
dir liéu Gene Ontology [27]. Pac biét hon, khi so sanh
voi co s¢ dir licu KEGG [28], chiing t61 da phat hién
ra 16 gen c6 lién quan dén qua trinh sinh tong hop axit
béo, trong d6 c6 4 gen lién quan truc tiép dén qua trinh
sinh tong hop axit béo khong bio hoa (PUFAs). Pay
moi chi 12 nhitng két qua ban dau giup chung ta co cai
nhin tong quan vé hé gen ctia loai vi tao Schizochytrium
mangrovei PQ6, cung cap nhitng co sé khoa hoc cho
cac nghién ciru sau hon vé hé gen cutia loai tao nay ciing
nhu nhing thong tin di truyén c6 lién quan dén cac con
duong sinh téng hop axit béo.
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